Peer effects and the indigenous/ non-indigenous early test-score gap in Peru
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Introduction
In Latin America, Bolivia, Peru and Mexico (the last in absolute numbers only) are the major indigenous population centers along with Guatemala and Ecuador. In Peru in the 1990s, approximately 30% of the population was indigenous, speaking different versions of Quechua, which is widespread throughout Peru. In urban areas, most of the indigenous people are bilingual, while the rural indigenous population of Peru is mostly monolingual. The educational achievement of indigenous people in Peru, as well as in the other Latin American countries with significant indigenous minorities, has been lagging behind the Spanish-speaking population.
While in recent years student enrollment in Peru has increased with near universal completion of primary education in the 1990s, the quality of the education system as measured by pupils' scores in international tests remains low and unevenly distributed between urban and rural areas (World Bank 1999; Benavides et al. 2007 ). In particular, based on results from international achievement evaluations, Peru ranks very low among Latin American countries. For example, in the international achievement evaluation (language and mathematics) for third-grade and fourth-grade students organized by UNESCO, fourth-grade students in Peru ranked 12 while third-grade students ranked 11 among 12 Latin American countries. Similarly, in the first Programme for International Student Assessment (PISA) evaluation, Peru ranked at the bottom (OECD 2003) . Additional evidence from national evaluations conducted by the Peruvian Ministry of Education *Email: acsake@ntu.edu.sg 1 As in most Latin American countries, inequity is a major challenge of the education system in Peru, as manifested by low enrollments and higher repetition and dropout rates of children from disadvantaged backgrounds. Socioeconomic background remains an important determinant of educational outcomes in Latin American countries, and -according to Reimers (2000) , who analyzed the effect of more family resources (such as parents' education and family income) on education outcomes -educational systems in Latin America have perpetuated, if not increased socioeconomic differences between groups. However, it is worth pointing out that, in the case of Peru, the low quality of education as measured by pupils' scores on international tests is not just an artifact of Peruvian students' lower socioeconomic background. For example, on UNESCO's Latin American Laboratory for the Assessment of the Quality of Education (LLECE) test, Peruvian pupils from higher socioeconomic backgrounds also scored much lower than their counterparts in many other Latin American countries (Benavides et al. 2007 ). Willms and Somer (2001) used data from the Primer Estudio International Comparativo survey and found that the relationship between schooling outcomes and family background varies among Latin American countries. Across all countries examined, the most effective schools tend to be those with high levels of school resources; those that have classrooms that are not multi-grade; those with students tested frequently; and those that have classrooms with a positive classroom climate, especially with respect to discipline.
Empirical evidence on education production functions exists for both developed countries (for example, Hanushek 1986 Hanushek , 2002 and developing countries (for example, Glewwe 2002) . Past empirical research does not always agree on which personal (student), school and family inputs improve children's achievement. Examples are the disagreements on the role of schooling inputs such as class size, teacher experience, teacher education and mother's employment. 2 Nevertheless, although a child's achievement is inherently individual in nature, a large body of evidence points to the existence of persistence effects in educational achievement across generations (Fertig 2003; Fertig and Schmidt 2002; Currie and Thomas 1999) . Consequently, one must control for individual pupil characteristics as well as family background. Finally, one needs to control for characteristics on school environment as well as institutional arrangements. 3 Recent evidence from the literature on early test-score differentials suggests that differences in children's cognitive ability across families appear at an early age, tend to persist and may even widen with age. In general, 'good' families promote cognitive, social and behavioral skills, while 'bad' families do not. This is important in determining what policy interventions can be successful (Carneiro and Hecknam 2003) . Evidence also suggests that socioeconomic and family background variables, such as parent's education and the number of books a child has, are very important determinants of test scores at early ages (Fryer and Levitt 2002) . Finally, evidence exists suggesting that peer effects may be significant (see, for example, McEwan 2004) .
The objective of this study is to assess the magnitude of the indigenous/non-indigenous test-score gap for third-year and fourth-year primary school pupils in Peru, to identify the main student, family, school and peer characteristics contributing to the test-score gap, and to decompose the gap into its constituent components using the Oaxaca-Blinder decomposition method. In doing so, education production functions will be estimated, using the 1997 Primer Estudio International Comparativo survey data.
Methodology and estimation

Methodology
The first step is to specify and estimate cognitive achievement production functions that relate students' achievement to individual, family and school inputs. I then proceed to decompose the indigenous/non-indigenous test gap into an explained component (accounting for family, school and peer characteristics) and an 'unexplained' component, using the traditional Oaxaca (1973 )-Blinder (1973 decomposition method as well as a modified decomposition method based on the estimation of a cognitive achievement production function using a pooled sample consisting of both indigenous and non-indigenous students, after including an indigenous dummy in the set of explanatory variables. Although the two decomposition approaches are expected to provide similar results, at least qualitatively, the traditional Oaxaca-Blinder decomposition allows the estimation and evaluation of the contribution of differences in intercepts in the overall test-score gap. Furthermore, by using both decomposition methods, one can compare results with those from other studies that are not consistent in the decomposition methodology used. The model specification for the estimation of the production function for cognitive achievement is as follows:
where T ij is the observed test score of student i in household j at time a (time of the test), F ija is a vector of individual and parent inputs, S ija is a vector of school-related inputs, P ija is a vector of peer characteristics and ε ija is an additive error, which includes all of the omitted variables including those that relate to the history of past inputs, endowed mental capacity and measurement error. 4 In its linear specification (after dropping subscript a) the model is given by:
where β 0 -β 3 are coefficients to be estimated.
The standard procedure for analyzing the determinants of the test-score differentials is to fit equations between test scores and observed characteristics. The observed test-score differential can be decomposed as:
where T is the standardized test score (z-score), 5 X i is a vector of family, school and peer characteristics for the ith individual, β is a vector of coefficients, and subscripts NI and I are identifiers of indigenous and non-indigenous students. A student is identified as indigenous if that student grew up speaking an indigenous language at home.
The overall test-score gap can therefore be decomposed into two components: one is the portion attributed to differences in characteristics (X NI -X I ) evaluated with the non-indigenous group performance (β NI ) as 'price'; the other portion is attributable to differences in effects on performance (β NI -β I ) of non-indigenous and indigenous students derived from the same characteristics. This second (unexplained) component, while more difficult to interpret in the present context compared with an earnings gap decomposition framework, can be assigned more than one interpretations.
First, an obvious one is that the unexplained portion of the test gap may reflect certain unobserved family characteristics that are correlated with achievement and indigenous status,
T ija T a F ija S ija P ija ija
possibly relating to household wealth. Second, even in the absence of overt discrimination against indigenous students, teachers may view indigenous students as underachievers, and therefore use different teaching standards. 6 Finally, it may be that indigenous and nonindigenous students do not reap the same benefits from equivalent school and classroom resources (McEwan, 2004) .
A modified Oaxaca-Blinder decomposition
An alternative decomposition is possible using a modified Oaxaca-Blinder method, in which the unexplained part of the test-score differential is captured by an indigenous indicator taking the value of one for indigenous students and zero otherwise. Consider a production function for cognitive achievement:
where T ij is the observed test score of student i in household j at time a (time of the test), INDIG ija is a dummy variable equal to one if the student spoke an indigenous language at home and zero otherwise, and ε ija is an additive error, which includes all the omitted variables including those that relate to the history of past inputs, endowed mental capacity and measurement error.
In its linear specification (after dropping subscript a) the model is given by:
where β 0 -β 4 are coefficients to be estimated. In implementing a modified Oaxaca decomposition of the test-score gap (for an application on Bolivia and Chile, see also McEwan 2004), note that the mean test score of indigenous and non-indigenous students is given by:
where T is the mean test score, I and NI indicate indigenous and non-indigenous students, and F, S and P are the mean family (including individual), school and peer characteristics.
Subtracting Equation (6) from Equation (7):
where coefficient β 1 is an estimate of the portion of the gap that remains after accounting for the differences in mean characteristics. Certain of the above coefficient estimates may be subject to biases. For example, if a school characteristic is correlated with unobserved family characteristics that influence achievement (such as family wealth and parents' motivation), the effect of attending a school with such characteristics may be biased.
Concluding, two alternative decompositions are used in order to assess the consistency of results (mainly concerning the size and nature of the unexplained indigenous/ non-indigenous test-score gap). Note, however, that the two decompositions are different, 
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Estimation method
While test scores and individual and family information are at the individual level, school resources and other school-related inputs are at the school level. In choosing the estimation method we recognize that observed test scores are expected to be correlated at the school level due to clustering effects. Therefore, the assumption that disturbances are independently and identically distributed with fixed conditional variance does not hold. The estimation method of feasible generalized least squares (FGLS) (see Greene 2000) is chosen as more suitable than ordinary least squares (OLS) regression, as it allows the disentangling of student from school effects.
Given the generalized regression model:
and a positive definite variance-covariance matrix Ω assumed not available and estimated as Ω* using a FGLS estimator. The FGLS estimator of the vector of coefficients is:
In our case, the panels are the schools. As is common in cross-sectional datasets, the variance for each panel will differ. A heteroskedastic FGLS model is therefore specified in the derivation of the FGLS estimator.
Data
The data used are from the 1997 Primer Estudio International Comparativo (First Comparative International Study on Language, Mathematics and Associated Factors) survey, carried out by the LLECE, coordinated by UNESCO and funded by the Inter-American Development Bank, the Ford Foundation, UNESCO and the participating countries. Data were collected in 13 countries, but information is available only for 11 countries 7 (Argentina, Bolivia, Brazil, Chile, Colombia, Honduras, Mexico, Paraguay, Peru, Dominican Republic and Venezuela).
In the process of data collection, more than 50,000 third-grade and fourth-grade students were tested in language and mathematics. A set of questionnaires were also administered to students, their parents (or guardians), teachers and school principals. The data were stratified to ensure sufficient observations of public, private, urban, rural and metropolitan pupils in each country. Private schools were over-sampled, allowing for more precise comparisons between private and public schools. It is also worth noting that the survey's sampling strategy designated rural schools as a single, public sector stratum, reflecting the fact that in rural areas in most Latin American countries schools are overwhelmingly public. On the other hand, urban areas were divided into public and private strata. Furthermore, rural students are poorer in ways that may be unobservable by researchers (Somers, McEwan, and Willms 2004) .
Data were collected for 100 schools in each country with 40 children per school. Onehalf of the students were in the third grade and one-half in the fourth grade. The survey instruments -besides the tests administered to the sample of pupils -were the self-applied
questionnaires to school principals, teachers, parents (or legal guardians) of tested pupils and the students themselves. Since the test and questionnaires were administered only to children who attended school (therefore, no information was obtained on children not in school), the results can only be applied to enrolled children. The test consisted of 32 multiple choice questions for mathematics 8 and 19 multiple choice questions for language. Finally, the tests were developed using the norms model; that is, the tests were designed to produce national averages of about 50% of the maximum possible score. The testing results are therefore appropriate for producing relative scores by groups -such as urban versus rural, boys versus girls, indigenous versus non-indigenous, and so on -rather than evaluating adequacy of learning. Figures 1-4 show the distribution of test scores of indigenous and non-indigenous students in Peru. The language test consisted of 19 questions, while the mathematics test consisted of 32 questions. Generally speaking, the distributions of indigenous students are rightskewed. On the other hand, the distributions of non-indigenous pupils are approximately normally distributed. Looking at other descriptive statistics, a much larger proportion of indigenous students exhibit some form of work activity while attending school (84%), compared with nonindigenous students (58%). Furthermore, indigenous students predominantly live in rural areas and small towns (91%), while non-indigenous students mostly reside in large cities (56%). In Peru, practically all indigenous students (over 99%) attend public schools, while about 25% of non-indigenous students attend private schools (14% of which are private Note: Means of variables using the complete sample. There are differences between the above sample statistics and those used in the regression estimations and decomposition analysis, due to missing observations in various independent variables. **Significance at the 1% level. a Standard deviation. Source: 1997 UNESCO (OREALC) survey. paying schools). While there is no information on family income, there is hardly any doubt that indigenous students come from a more disadvantaged socioeconomic background; besides their higher incidence of work activity, indigenous students have fathers (or guardians) who are less educated and grow-up with less books at home compared with nonindigenous students.
Discussion
Descriptive statistics
Estimation results
Before discussing the estimates derived from FGLS regressions, attention is drawn to the consequences of student self-selection on the estimated relationships among student, family, teacher and school characteristics and student outcomes. Two potential sources 10 of student self-selection may be of importance. First, households choose specific schools based on observed arbitrary differences, such as cost and location. Controlling for various socioeconomic and other student characteristics can greatly reduce this potential bias. I therefore control for student background to the full extent permitted by the data. Second, households may choose a school based on unobserved differences, or differences that are hard to measure (Vegas 2002) . If, for example, more motivated parents systematically tend to choose, say, private schools, results will overestimate any positive effects associated with private schools.
It should also be noted that, while family income is absent from the set of regressors, certain variables that are present (such as work activity and number of books at home) are expected to capture (at least partly) the effect of family wealth, and therefore the estimated coefficients should be interpreted as such. Furthermore, the a priori expectation of the sign of certain (mostly school) variables may be ambiguous; for example, being given a mathematics textbook is certainly preferred to nothing at all -however, students who are given a textbook may perform worse compared with those who are given teacher-compiled notes. Likewise, certain questions in the questionnaire may be misleading; for example, teachers having a lot of freedom at work may be associated with worse student performance, as it may reflect bad management and poor supervision of teachers' performance. Table 2 presents the regression results using the pooled sample of indigenous and nonindigenous students, which include a dummy for indigenous/non-indigenous status, the coefficient of which is a measure of the effect of indigenous status on student performance after controlling for a variety of student, family, school and peer characteristics. Without controlling for various characteristics, the detrimental effect of being indigenous on testscore achievement is twice as large in the language test compared with the mathematics test. After controlling for such characteristics, the coefficient of indigenous status is small and statistically insignificant.
Looking at the standardized coefficients in the achievement regressions, a number of results emerge. Girls performed better than boys in the language test, while the opposite is true for mathematics. Children who never worked while studying did much better in both tests compared with children who worked regularly. The effect of father's education is important only when it is at the postsecondary level, while having a father with primary or secondary education (compared with less than primary) does not significantly affect the child's achievement. Having access to books at home significantly increases performance in both tests, and the beneficial effect increases with the number of books. However, rather than assigning a causal interpretation to the estimated coefficients, family variables such as the ones considered here are best interpreted as proxies of family wealth and the home educational environment; they may also reflect the influences of unmeasured school variables that are correlated with certain family characteristics. Having a female teacher is associated with a worse student performance in both tests. Longer teacher experience results in better student performance, but only for the mathematics test; however, this variable may also be reflecting the effect of having an older teacher. The effect of teacher freedom at work is not significant, suggesting that enjoying freedom as a teacher (self-reported by the teachers in the survey) has no effect on students' performance. This result may reflect some other unmeasured school quality, such as bad management or inadequate supervision. A higher pupil/teacher ratio, in the case of Peru, is associated with a higher test score. The empirical literature provides inconclusive evidence on the effect of the pupil/teacher ratio on student performance. Textbook availability improves student performance for both language and mathematics, but this result is not significant. Bad condition of the classroom seems to have a perverse effect on student performance, although this effect is significant only in the language test. However, this result may reflect some other effect, such as school location.
School sector and location are significant determinants of student performance. Private school students 11 (in both private subsidized and paying schools) performed much better than their public school counterparts. Finally, students attending school in large cities outperform those in small towns and rural areas.
Peer effects are particularly strong, especially on their effects on the language test. A higher proportion of indigenous students in the school population results in lower test scores. Note, however, that about 90% of students are Spanish speaking. On the other hand, the higher the proportion of students with fathers (or guardians) with higher than secondary school qualifications, the higher the test scores in both language and mathematics (by 0.65 and 0.48 standard deviations, respectively). Table 3 reports the results of separate achievement regressions for indigenous and nonindigenous students, which were used in the Oaxaca-Blinder decompositions. Regression coefficient estimates are less precise in the indigenous regressions due to smaller sample sizes. This results in a large number of coefficient estimates in the indigenous regressions being statistically insignificant.
Notable differences in estimated regression coefficients between the indigenous and non-indigenous regressions are the effects of no labor market activity -from which nonindigenous students reap benefits while indigenous students do not -and the effects of living in small towns and rural areas, where indigenous students performed worse in the language test and better in the mathematics test while their Spanish-speaking counterparts living in large cities performed better in both tests. Notable also is the finding that a higher pupil/teacher ratio has a beneficial effect on pupil performance, possibly because in Peru the pupil/teacher ratio proxies community size and larger communities enjoy better teacher quality, materials, and other unobservable inputs.
Again, of particular interest are the results on peer effects. A higher proportion of indigenous students in the school actually increases the score (language) or has no effect on the score (mathematics) of indigenous students, while a higher proportion of indigenous students significantly decreases the score of non-indigenous students. On the other hand, attending a school where students' fathers are more educated significantly increases the score of non-indigenous students but does not seem to have a significant effect on the score of indigenous students. Table 4 presents the results of decomposing the non-indigenous/indigenous achievement gap using the traditional Oaxaca-Blinder decomposition method (column 2) as well as a modified decomposition method (column 1). The gross standardized gap is approximately one standard deviation for the language test and approximately 0.75 standard deviations for the mathematics test, in favor of non-indigenous (Spanish-speaking) students. Two issues worth commenting on before proceeding with the presentation of the testscore decomposition results relate to how representative are the survey data available of the indigenous and non-indigenous populations of third-year and fourth-year pupils, as well as the severity of selection bias due to dropping observations with partial background information. With respect to the first, it should be noted that pupils who drop out of school before the third grade are not part of the sample, while the probability of a child dropping out of school is higher among the indigenous population. Furthermore, pupils who are more often absent (and hence more likely to be absent the day of the test) are not part of the sample.
Decomposition results
The severity of selection bias due to dropping observations with partial background information can be assessed by comparing the average test-score gap in the original sample with that after dropping observations with partial background information (i.e. the one that appears in the test-score decomposition in Table 4 ). Based on this comparison, the selection bias seems to be a moderate one, as the test-score differences from the original sample of students who took the tests (0.83, 0.60 for language and mathematics, respectively) are not drastically different from those derived form the decomposition (0.95 and 0.75 respectively). Using the standard Oaxaca-Blinder decomposition method (Table 4 , column 2), the unexplained component is close to zero for the mathematics test and somewhat in favor of indigenous students for the language test. The greatest contribution towards explaining the test-score gap comes from the peer variables. Furthermore, family variables contribute more than school variables to the overall explained component.
Column 1 of Table 4 reports the results of the decomposition using the modified method. The predicted gross test gaps by the two decomposition approaches are broadly similar in magnitude. As in the conventional decomposition, in the modified decomposition the unexplained component represents only a small part of the gross test-score gap (5% and 12% for the language test and the mathematics test, respectively). Peer effects are again the most important contributors, constituting 45-60% of the total gap.
The indigenous population in Peru is predominantly rural. While in the decompositions of Table 4 about 11% of students are indigenous, one-third of the students in the highpoverty rural areas are indigenous, compared with only about 5% in urban areas. There are compelling reasons to expect the school dynamics (and hence, the education production functions) to differ substantially. I therefore estimated education production functions separately for rural and urban areas. The decomposition results using the modified method are presented in Table 5 . In this comparison I use the modified decomposition method only, as the small numbers of indigenous students (especially in urban areas) resulted in imprecise estimates in the indigenous education production functions.
Certain coefficient estimates between rural and urban areas are somewhat different. The effect of being indigenous on the standardized test score (unexplained component) is negligent in rural areas, while in urban areas the effect is larger but not statistically significant at the 5% level. The effect of student gender is significant in urban areas, where female students do better in language but worse in mathematics, while in rural areas there is no gender effect. The detrimental effect of working regularly while studying is much stronger in urban compared with rural areas. This may be because exhibiting work activity while studying is very common in rural areas. Having many books at home is associated with a higher increase in student's performance in urban compared with rural areas. A higher pupil/teacher ratio is found to be associated with a significantly lower mathematics score in urban areas and a higher mathematics score in rural areas. The finding that a higher pupil/ teacher ratio has a beneficial effect on pupil performance in rural areas further supports the suspicion that in rural areas class size is correlated with other characteristics such as community size, with students in larger communities enjoying better quality of unobservable inputs. Another possible explanation for the finding that in rural areas large classes do not negatively affect outcomes could be that that students are of similar ability (and perhaps low ability for certain schools such as indigenous schools), resulting in fewer conflicts and disruptions. Notable similarities between rural and urban areas are found in the effect of having a female teacher (consistently resulting in lower scores in both areas and tests) and the effect of peer groups, particularly the strong positive effect on scores from attending schools where peers have more educated parents. The decomposition analysis by school location confirms the earlier finding that student, family, school and peer characteristics explain almost the entire test-score gap, and more so in rural areas. Peer effects are again the most important determinant, explaining about 73% of the test-score gap in rural areas and 53-72% of the gap in urban areas. Finally, it is worth noting that the gross test-score gap in urban areas is much larger (nearly double that in rural areas).
The results presented in this paper for Peru are qualitatively similar to those obtained by McEwan (2004) for Bolivia and Chile using the modified decomposition approach, who found that the unexplained component varies from about 10% (Chile) to about 25% (Bolivia) of the gross gap. The results for Peru are, however, more conclusive; when peer effects are included, the unexplained component of the test-score gap virtually disappears. The role of peer groups in explaining test-score differences between groups has been also established when comparing public versus private school outcomes. Somers, McEwan, and Willms (2004) , using the same set of data as this study, found that while there are substantial and consistent differences in the achievement of private and public schools, after accounting for peer group characteristics the average private school effect across all 10 countries examined is zero.
Conclusions and policy recommendations
The present study assesses the magnitude of the indigenous/non-indigenous test-score gap for third-year and fourth-year primary school pupils in Peru. I identify the main student, family, school and peer inputs contributing to the test-score gap, and decompose the gap into its constituent components.
In choosing the estimation method I recognize that observed test scores are expected to be correlated at the school level due to clustering effects. Therefore, the estimation method of FGLS is chosen, as it allows the disentangling of student from school effects.
The decomposition results from both decomposition methods suggest that, essentially, the entire test-score gap is explained by various peer and characteristics. The two peer characteristics used in the regression (proportion of indigenous students by school and proportion of educated fathers by school) are the main contributors to the gross test-score gap, comprising between 58% and 71% of the language test gap and 45-62% of the mathematics test-score gap, depending on the decomposition method used.
While inequalities among groups are important in national achievement test results, the Peruvian evidence (such as that from Programme for International Student Assessment) confirms that the under-achievement problem is generalized and not just a problem of lowincome, rural, or indigenous language-speaking students. Similarly, when the results were adjusted for social class differences, analysis on the LLECE test (1996/97) shows that Peruvian third and fourth graders scored in the bottom five of 12 Latin American countries in language and in the bottom three in mathematics. Peruvian pupils whose parents have a high level of education scored lower than their counterparts in most other Latin American countries (Willms and Somers 2001; Benavides et al. 2007) . One may therefore suggest that any interventions specific to indigenous students should be considered in the context of the quality problems faced by the primary education system, as well as the understanding that the poor results of indigenous pupils are characteristic of the low-income, mainly rural population in Peru.
Some promising policy interventions one could consider for reducing the gap have been suggested in the literature (see, for example, Hernandez-Zavala et al. 2006 ), such as: promoting effective bilingual education instruction designed to provide indigenous children with mastery of the Spanish language before the completion of primary school, although there is some evidence that frequently bilingual education is poorly implemented even within schools designated as indigenous (see, for example, World Bank 2005); compensatory education programs meant to equalize learning opportunities, which have proven to be very effective in closing learning gaps (see, for example, Shapiro and Moreno 2004) ; finally, and in light of the finding that peer groups are of particular importance, choice of school at least theoretically, could lead to improved learning outcomes (see, for example, Angrist et al. 2002) . Cueto et al. (2004) show that students grouped in classrooms of relatively lower socioeconomic status tend to progress less in school than their peers in relatively higher socioeconomic groups.
Evidence also exists that policy reforms, especially at the primary school level, contribute to reducing the indigenous test-score gaps. For example, the 1990 reform in Chile -where the Ministry of Education implemented a range of reforms targeting low-achievement or low-income students (including targeted investments in remedial tutoring and a lengthening of the school day) were successful in increasing mean school test scores, and in particular, some of these education reforms played a role in the observed reduction of the indigenous rest score gaps in the late 1990s within the eighth-grade cohorts. In a relatively short time period, the mean indigenous/non-indigenous test-score gap declined by 0.2 standard deviations in Spanish and 0.1 standard deviations in mathematics (McEwan 2006) .
Any policy choices (such as compensatory programs), however, need to be preceded by experiments that are rolled out over time with treatment and control groups and are made on the basis of rigorous impact evaluation results. This is important as there is lack of evidence on what it takes to improve indigenous education in Latin America.
Notes
opportunities were related to the type of school and analyzed whether opportunities to learn were related to student achievement. 4. Todd and Wolpin (2003) discuss in detail the assumptions that would satisfy the application of this specification, in which the achievement test score depends solely on the contemporaneous measures of family, school and other inputs. These assumptions state: that current input measures capture the entire history of inputs or, alternatively, only contemporaneous inputs matter; and that contemporaneous inputs are unrelated to endowed mental capacity. 5. Standardized test scores are used to facilitate the comparison between language and mathematics test results, as the two tests consist of a different number of questions. 6. This may be a contributing factor that helps to sustain, and possibly expand the black-white testscore gap in the United States (Ferguson 1998 ). 7. Subsequently, Costa Rica and Cuba were excluded; the first due to consistency problems and the second due to missing data on child labor. 8. One hundred percent of pupils' test score in mathematics was in the 0-30 range; that is, no pupil answered 31 or all 32 questions correctly. 9. These test-score differentials are not identical to those reported in the decomposition tables due to missing observations on the right-hand side variables in the estimation of cognitive achievement production function. 10. A third possible source -namely, students (or their parents) choosing a school based on its resources -is probably of lesser importance in countries like Peru (especially in rural areas), as opposed to, say, the United States, where there are substantial differences in resources per student among schools. 11. Note that only a handful of students in private subsidized and private paying schools in the sample are indigenous.
